Putative involvement of a 49 kDa protein in microtubule assembly in vitro.
In higher plant cells, thus far only a few molecules have been inferred to be involved in microtubule organizing centers (MTOCs). Examination of a 49 kDa tobacco protein, homologous to a 51 kDa protein involved in sea urchin MTOCs, showed that it also accumulated at the putative MTOC sites in tobacco BY-2 cells. In this report, we show that the 49 kDa protein is likely to play a significant role in microtubule organization in vitro. We have established a system prepared from BY-2 cells, capable of organizing microtubules in vitro. The fraction, which was partially purified from homogenized miniprotoplasts (evacuolated protoplasts) by salt extraction and subsequent ion exchange chromatography, contained many particles of diameters about 1 micron after desalting by dialysis. When this fraction was incubated with purified porcine brain tubulin, microtubules were elongated radially from the particles and organized into structures similar to the asters observed in animal cells, and therefore also termed "asters" here. Since we could hardly detect BY-2 tubulin molecules in this fraction, the microtubules in "asters" seemed to be solely composed of the added porcine tubulin. Tubulin molecules were newly polymerized at the ends of the microtubules distal to the particles, and the elongation rate of microtubules was more similar to the reported rate of the plus-ends than that of the minus-ends in vitro. By fluorescence microscopy, the 49 kDa protein was shown to be located at the particles. Thus, its location at the centers of the "asters" suggests that the protein plays a role in microtubule organization in vitro.